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(54) Title: EMBOSSING AND LAMINATING DEVICE FOR WEB MATERIAL 



(57) Abstract 



The description relates to a device for em- 
bossing and laminating a multiple-web web ma- 
terial, comprising: a first and a second emboss- 
ing cylinder (1, 3), provided with dps (IP, 3P), 
said two embossing cylinders being arranged with 
parallel and adjacent axes so as to form a nip (G) 
between them; a pair of pressure rolls (5, 7), each 
of which cooperates with one of the embossing 
cylinders; an adhesive applicator (17) associated 
with the first embossing cylinder; and a laminat- 
ing roll (13) arranged downstream of the nip (G) 
between the embossing cylinders (1,3) and coop- 
erating with the first embossing cylinder (1). It is 
also envisaged that the planes (P3, P5) contain- 
ing the axis (1A, 3A) of each embossing cylinder 
(1,3) and the axis (5 A, 7 A) of the corresponding 
pressure roll (5, 7) are both inclined with respect 
to the plane (P2) containing the axes (1A, 3 A) of 
the embossing cylinders at an angle (a, <**) dif- 
ferent from 0° and 90°; and that the angle formed 
by the plane (P3) containing the axis (1 A) of the 
first embossing cylinder (1) and the axis (5 A) of 
respective pressure roll (5) with the plane (P2) 
containing the axes (1A, 3 A) of the two emboss- 
ing cylinders (1,3) and directed towards said nip 
is greater than 90°. Moreover, the two embossing 
cylinders (1,3) may be phase-synchronized with 
each other so as to achieve operation using the 
"tip-to-tip" or tested" technique. 
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"Embossing and laminating device for web material" 
Description 

Technical Field 

The present invention relates to a device for embossing and 
5 laminating continuous plies for forming a web material. 

More particularly, the present invention relates to an embossing 
and laminating device of the type comprising a pair of embossing cylinders, 
each co-operating with a respective pressure roll, with a glue applicator for 
applying an adhesive onto at least one of the embossed plies, and with 
10 laminating means which cause joining together of two plies separately 
embossed between each embossing cylinder and the respective pressure 
roll. 

State of the Art 

In the paper converting industry, for the production of toilet paper, 

15 all-purpose drying paper, paper napkins, tissue paper in general and similar 
products, embossing is frequently used in order to modify the characteristics 
of softness and absorbency of the paper. 

Different embossing and joining systems exist for the production of 
embossed web materials obtained by joining together several plies. In 

20 particular, there are systems in which the two or more plies of continuous 
material are separately embossed and then joined together. These systems 
can be divided up basically into tip-to-tip joining systems and nested joining 
systems, so-called random nesting or "DERL" systems or the like. 

In the first case (see EP-B-0,370,972), two plies are each 

25 embossed between an embossing cylinder, provided with projections or tips 
arranged in a repetitive pattern, and a pressure roll, normally lined with 
resilient material, such as rubber or the like. Subsequently the two plies are 
joined together by means of laminating between the two facing embossing 
cylinders which are phase-synchronized with one another so that, in the 

30 laminating nip between the two cylinders, the tips of one cylinder are located 
opposite the tips of the other one, the distance between the cylinders being 
such as to cause laminating of the plies between the facing tips. Usually, 
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before laminating, an adhesive is applied onto one of the two plies, in the 
relief zones produced by embossing. 

Nested-type embossing and joining together, on the other hand, 
involves the plies which are separately embossed in a similar manner to that 
described above being joined together so that the projections of one ply are 
arranged in between the projections of the other one. In such cases the two 
embossing cylinders are not pressed against one another in the nip between 
them and the two plies are joined together by means of laminating between 
one of the two embossing cylinders and a joining roller. This technique is 
described in GB-B-1 ,225,440 and in US-A-3,694,300. 

Italian patent No. 1,213,842 (Application No. 9519A/87) describes 
an embossing unit of the tip-to-tip type which has been modified so as to be 
able to produce nested embossing of the random type ("DERL"). This is 
obtained by introducing a deviating element which modifies the path of one of 
the two plies between the embossing zone and the laminating zone. 

Italian Utility Model Application No. 21 .325B/89 describes a device 
which allows embossing both of the nested type and embossing of the tip-to- 
tip type to be performed by modifying as required the arrangement of the 
components of the device. Basically, in order to change from one type of 
processing to the other type, it is necessary to modify entirely the 
arrangement of the embossing cylinders. In fact, according to this known 
technique, it is suggested basically to convert on each occasion a proper tip- 
to-tip embossing unit into a proper nested embossing unit. This involves very 
long operation times in order to pass from one type of embossing system to 
the other. Moreover, in this device, in order to be able to arrange the 
laminating roll in a position such that it is able to cooperate with one of the 
embossing cylinders, it has been necessary to arrange the axes of the two 
embossing cylinders and the two pressure rolls on a single common 
horizontal plane. This involves considerable drawbacks due to the 
deformations of the embossing cylinders, caused by the high pressures 
necessary for embossing, with consequent non-uniform embossing and 
laminating of the plies between the center and the edges. 
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Objects and Summary of the Invention 

The object of the present invention is to provide an 
embossing/laminating device which is able to operate in tip-to-tip or nested 
mode and which allows easy conversion from one type of embossing to the 
other, reducing to a minimum the operations of adjustment and regulation of 
the device. 

Yet another object of the present invention consists in providing a 
configuration which allows the existing embossing/laminating units, of the tip- 
to-tip type, to be converted in a rapid and economic manner into dual-purpose 
embossing/laminating units suitable for producing embossed material 
(comprising several glued plies) using the nested technique and the tip-to-tip 
technique, alternately. 

A further object of one improved embodiment of the present 
invention is the provision of an embossing unit in which the embossing 
cylinders and the pressure rolls are arranged so as to reduce the irregularities 
in the laminated product due to the flexural deformations of the embossing 
cylinders. 

These and further objects and advantages, which will become 
clear to those skilled in the art from reading of the text which follows, are 
obtained in an embossing and laminating device of the type comprising: a first 
and a second embossing cylinder, provided with associated tips or 
projections, said two embossing cylinders being arranged with parallel axes 
and arranged adjacent to one another so as to form a nip between them; a 
pair of pressure rolls, each of which co-operates with one of the embossing 
cylinders; an adhesive applicator associated with the first embossing cylinder; 
and a laminating roll arranged downstream of the nip between the embossing 
cylinders and cooperating with the first embossing cylinder. Basically, 
according to the invention it is envisaged that the planes containing the axis 
of each embossing cylinder and the axis of the corresponding pressure roll 
are both inclined with respect to the plane containing the axes of the 
embossing cylinders at an angle different from 0° and 90° and that the angle 
formed by the plane containing the axis of the first embossing cylinder and 
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the respective pressure roll with the plane containing the axes of the two 
embossing cylinders and directed towards said nip is greater than 90°. 
Moreover, it is envisaged that said two embossing cylinders should have the 
same peripheral speeds and that they may be phase-synchronized with each 
other so as to bring the tips of one embossing cylinder opposite the tips of the 
other embossing cylinder, or alternatively cause the tips of one embossing 
cylinder to engage in between the tips of the other embossing cylinder, 
without necessarily modifying the interaxial distance between the cylinders. 

In this case, a greater space for arranging the marrying or 
laminating roll is created around the first embossing cylinder. This allows one 
to pass from the tip-to-tip configuration to the nested configuration without 
moving the embossing cylinders away from one another. The existing tip-to- 
tip embossing units may be easily modified so as to vary the mutual position 
of the axes of the pressure rolls and the embossing cylinders and introduce 
into the space thus formed a laminating roll, this making the unit suitable for 
producing also web material embossed and joined using the nested 
technique. 

The embossing cylinders may have symmetrical tips arrangements 
or (in particular when the device is operating in the nested configuration) non- 
symmetrical arrangements. The embossing cylinders may also be replaced 
when the device changes over from the tip-to-tip configuration to the nested 
configuration, or vice versa. The phase-displacement between the tips of an 
embossing cylinder and the tips of the other cylinder may be obtained with an 
angular movement or also with a mutual axial movement of the cylinders. In 
other words, while keeping one of the cylinders at a standstill, the other 
cylinder may be rotated about its axis, or translated parallel to its axis, by an 
amount such as to cause its tips to engage in between the tips of the other 
cylinder. 

According to an advantageous embodiment of the present 
invention, it is also envisaged that the two planes containing the axes of the 
embossing cylinders and the respective pressure rolls are inclined in 
directions such as to cause deformations which have components coinciding 
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in the plane containing the axes of the two embossing cylinders. This is 
obtained by arranging the pressure roll associated with the first embossing 
cylinder in an angular position which is further away from the nip and the 
pressure roll associated with the second embossing cylinder closer to the nip. 
The stresses exerted by the two pressure rolls thus cause, in the plane 
containing the axes of the two embossing cylinders, deformations in the same 
direction, which do not affect the conditions of contact between the tips in the 
laminating nip also when the embossing unit operates using the tip-to-tip 
technique. A more uniform and regular product is thus obtained. 

Further embodiments of the present invention are indicated in the 
accompanying dependent claims. 
Brief des cription of the drawings 

The invention will be better understood with reference to the 
description and the accompanying drawing, which shows a practical example 
of the invention itself. More particularly, in the drawing: 

Fig. 1 shows a diagram of the device according to the invention; 

Fig. 2 shows an enlarged schematic cross-section of the nip 
between the two embossing cylinders during tip-to-tip operation; 

Fig. 3 shows an enlarged schematic cross-section of the nip 
between the two embossing cylinders during nested operation; 

Fig. 4 shows an enlarged schematic cross-section of the laminating 
zone during nested operation; 

Fig. 5 shows a side view, similar to Fig. 1, of a modified 
embodiment of the present invention; and 

Figs. 6 and 7 show an embodiment of the device according to the 
present invention in which the operative configuration can be changed by 
replacement of a pair of sides and of the embossing cylinders if necessary. 
Detailed Description of th e Preferred Embodiment 

With initial reference to Fig. 1, the device comprises a pair of 
embossing cylinders 1 , 3, each of which is provided with a plurality of tips or 
projections 1P, 3P (schematically shown in Figs. 2 to 4) arranged in 
symmetrical patterns on the two cylinders. 
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The two cylinders 1 , 3 are mechanically joined together so as to 
rotate in opposed directions, as shown by the arrows f1 and f3 f and at the 
same peripheral speed. This may be obtained with a suitable choice of 
transmission gears, not shown. 

In a manner known per se the embossing cylinder 1 cooperates 
with a pressure roll 5, while the cylinder 3 cooperates with a pressure roll 7. 
The two pressure rolls 5 and 7 are lined with a layer of resiliency yielding 
material, for example rubber. Each pressure roll 5, 7 is biased against the 
respective embossing cylinder 1 , 3 by an actuator 9,11. 

Contrary to what happens in traditional embossing units, the 
pressure rolls 3 and 5 are not positioned either with their axes on a plane 
perpendicular to the plane containing the axes of the respective embossing 
cylinders 1 and 3, nor coplanar with the embossing cylinders. As can be seen 
in Fig. 1, the plane P3 containing the axes 1A and 5A of the embossing 
cylinder 1 and the pressure roll 5 forms an angle of about 30° with the 
vertical. 

The plane P5 containing the axis 3A of the embossing cylinder 3 
and 7A of the pressure roll 7 is also inclined at about 30° with respect to the 
vertical, but in the opposite direction with respect to the plane P3. 

In Fig. 1 a and a' indicate the two angles formed by the planes P3 
and P5 with the plane P2 containing the axes 1A, 3A of the two embossing 
cylinders 1 , 3. The two angles a and a 1 are in this case supplementary (their 
sum is equal to 180°) and are obtained by displacing the pressure roll 5 
associated with the first embossing cylinder 1 so as to move it away from the 
nip G, while the pressure roll 7 has been moved towards the nip G. 

The position of the pressure roll 5 makes available a space around 
the cylinder 1, between the roll 5 and the cylinder 3, for the arrangement of a 
marrying or laminating roll 13, cooperating with the cylinder 1, for the 
purposes clarified below. The laminating roll 13 is controlled by an actuator 
15 so as to assume an active position, shown in continuous lines in Fig. 1, 
where it is pressed against the surface of the embossing cylinder 1 , and a 
non-active position, shown in broken lines, where it is not in contact with the 
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cylinder 1 . 

Having arranged the pressure roll 5 inclined with respect to the 
vertical plane passing through the axis 1A of the embossing cylinder 1, a 
flexural stress is generated on the embossing cylinder 1 , said stress having a 
5 horizontal component (in the plane P2 containing the axes 1A and 3A of the 
cylinders 1 and 3) which causes a corresponding deformation (camber) in the 
horizontal plane P2. This deformation would cause a high degree of 
compression of the projections 1P, 3P in the intermediate zone (in the 
direction of the axis of the cylinders 1 , 3) of the laminating nip G, where the 

10 deformation of the cylinder 1 is maximum. In order to avoid this, the pressure 
roll 7 is also displaced with respect to the vertical containing the axis 3A, so 
that the stress exerted by the pressure roll 7 on the embossing cylinder 3 
causes a flexural deformation of the latter in the plane P2 in the same 
direction as that caused by the pressure roll on the embossing cylinder 1 . The 

15 two axes of the embossing cylinders 1 and 3 are thus deformed substantially 
by the same amount and in the same plane, such that the cooperating 
projections of the two cylinders are located substantially at the same 
distance, i.e. are pressed with the same stress against one another, along the 
entire longitudinal extension of the laminating nip G, when the 

20 embossing/laminating unit is operating in the tip-to-tip condition. 

The embossing cylinder 1 has, associated with it, an adhesive 
applicator 17 of the type known per se. It comprises, in the example 
illustrated, two cylinders, the axes of rotation of which are coplanar with the 
axes 1 A, 3A of the two embossing cylinders 1 , 3. 

25 Two plies of material to be embossed, indicated by V1 and V3, are 

supplied to the device described hitherto. 20 denotes a roll for guiding the ply 
V3, while 21 and 23 denote two expansion rolls for the plies V1 and V3, 
respectively. The ply V1 is embossed between the embossing cylinder 1 and 
the pressure roll 5, while the ply V3 is embossed between the embossing 

30 cylinder 3 and the pressure roll 7. After embossing, an adhesive C is applied 
onto the ply V1 by means of the applicator 1 7 in a manner known per se. 

The two plies V1 and V3 may, at this point, be joined together in 
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two different ways depending on how the two embossing cylinders 1 , 3 are 
phase-synchronized and the path which the plies follow downstream of the 
nip G between the embossing cylinders 1 ,3. 

Fig. 2 shows an enlarged detail of the nip G between the two 
embossing cylinders 1 , 3 in the position which they assume when the device 
is regulated to obtain tip-to-tip embossing. In this case the two cylinders 1, 3 
are phase-synchronized with each other so that the tips or projections 1 P of 
the cylinder 1 are in phase with the tips 3P of the cylinder 3, namely at the 
minimum inter-distance point between the two cylinders 1, 3 the tips of one 
press against the tips of the other one, laminating between them the 
embossed plies V1 and V3. The glue applied onto the ply V1 causes mutual 
adhesion of the plies. Downstream of the nip G the web material formed by 
the two joined plies V1 and V3 follows the path indicated by Npp. In this 
condition the laminating roll 13 is kept separated from the embossing cylinder 
1. 

Figs. 3 and 4 show the arrangement of the embossing cylinders 1 , 
3 and the laminating roll 13 in the case of nested embossing. The two 
embossing cylinders 1 and 3 are arranged with the same interaxial distance 
as the preceding example, but are differently phase-synchronized since the 
tips 1 P of the embossing cylinder 1 are engaged in between the tips 3P of the 
embossing cylinder 3. The two embossed plies V1 and V3 are not laminated 
in the nip G between the two embossing cylinders 1, 3, but downstream of 
the nip G, between the laminating roll 13 (which in this case is pressed 
against the tips 1 P of the cylinder 1) and the embossing cylinder 1 , as shown 
in the schematic enlarged view of Fig. 4. Downstream of the laminating roll 
13, the web material obtained from joining together of the plies V1 and V3 
follows the path Nn. 

Fig. 5 shows a side view, similar to Fig. 1, of a modified 
embodiment of the present invention. The same numbers indicate parts which 
are the same or correspond to those of the embodiment according to Figs. 1 
to 4. In this case the plane P2 is inclined with respect to the horizontal, and 
the planes P3 and P5 form angles a and a' with the plane P2, which are 
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equal to each other. Both the pressure rolls 5 and 7 have been moved away 
from the nip G. 

With this configuration, the space for insertion of the laminating roll 
13 is again obtained, but there is no compensating effect on the flexural 
deformations of the two embossing cylinders 1 and 3 on the plane P2. It is 
therefore a configuration which is particularly suitable when the embossing 
device is intended mainly to operate using the nested technique. 

Both the configurations may be obtained with simple modifications 
of the existing tip-to-tip embossing units, which may thus be rapidly converted 
into dual-purpose units. 

Figs 6 and 7 show an embodiment of the device according to the 
present invention in which the conversion of the embossing cylinders 
arrangement to move from one type of embossing to the other or vice versa is 
particularly simple. Fig. 6 shows the configuration for the nested mode while 
Fig. 7 shows the same device in configuration for the the tip-to-tip mode of 
operation. 

The device in the configuration of Fig. 6 will firstly be described. In 
Fig. 6 same parts or parts corresponding to those of Fig. 5 are indicated with 
the same reference numbers increased by 100. The device includes a first 
embossing cylinder 101 and a second embossing cylinder 103, having 
rotation axes 101 A and 103A arranged on a plane P102 which is inclined with 
respect to the horizontal. The first embossing cylinder 101 cooperates with a 
first pressure roll 105 and the second embossing cylinder 103 cooperates 
with a second pressure roll 107, both pressure rolls being lined with a yielding 
material. The two pressure rolls 105 and 107 are arranged above and below 
the inclined plane P102 respectively, on which the axes 101 A and 103A of 
the embossing cylinders 101, 103 are arranged. The axes of pressure rolls 
105 and 107 are shown at 105A and 107A, while P103 and P105 indicate 
respectively the plane including the axis 1 05A of the pressure roll 1 05 and the 
axis 101 A of embossing cylinder 101 on the one side and the axis 107A of 
pressure roll 107 and the axis 103A of the second embossing cylinder 103 on 
the other. The angles formed by the plane P102 with plane P105 and plane 
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P103 respectively are shown at a and a' respectively. 

The first embossing cylinder 101 cooperates also with a laminating 
roll 113 and with a glue applicator 117. Between the laminator roll 113 and 
the pressure roll 105 a cleaning brush 116 operates, which has the function 
of cleaning the surface of the embossing cylinder 1 01 . 

The second embossing cylinder 103 is supported by a pair of 
sides, only one of which is shown in Fig. 6 and labeled 151 . Each side 151 is 
divided into two portions: the first portion 151 A is pivoted at 153 to the fixed 
structure 155 of the device and is provided with an ami 151 B upon which a 
thrust actuator 157 acts. The second portion 151C of the side 151 is mounted 
on portion 151 A in such a way as to be removable therefrom and is provided 
with seats for the bearings for embossing cylinder 103. 

As it will be apparent from the drawing, by removing portion 151C 
of the side 151 the corresponding bearing 159 of the first embossing cylinder 
101 is made easily accessible thus allowing an easy disassembly and 
replacement thereof. 

The laminating roll 113 is supported by a pair of small sides 161 
pivoted at 163 to the fixed structure 155 of the device. Each small side 161 is 
combined to a thrust actuator 115 acting upon it, equivalent to actuator 15 of 
Fig. 5, which pushes the laminating roll 113 against the first embossing 
cylinder 101. 

Above each pivot 1 63 of the small sides 1 61 a seat 1 65 is provided 
for supporting a further pressure roll which can be used in alternative to the 
pressure roll 107 and to the laminating roll 113 as will be made clear when 
describing the arrangement shown in Fig. 7. 

The motion between embossing cylinders 101 and 103 is 
transmitted via a gear train transmission. The latter allows, when requested, 
to modify the angular phase between the two embossing cylinders in order to 
bring the tips of one cylinder to correspond to the tips of the other (tip-to-tip 
mode of operation) or to be located in between the tips of the other cylinder 
alternatively (nested mode of operation). However, in the arrangement of Fig. 
6 the device operates preferably in the nested mode and therefore the tips of 
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the two embossing cylinders 101, 103 are arranged in such a way that they 
do not correspond to one another so that the two plies V1, V2 are not 
laminated between the two embossing cylinders 101, 103 which are not in 
mutual contact. The plies are rather laminated between the first embossing 
cylinder 101 and the laminating roll 1 13. 

When it is desired to use the device of Fig. 6 in the tip-to-tip mode 
it is preferred to convert the configuration thereof moving to the arrangement 
shown in Fig. 7. The modification includes the replacement of portions 151C 
of the sides 151 with different portions 151D which support a modified 
embossing cylinder 103'. The latter cooperates with embossing cylinder 101 
which may be the same as in the arrangement of Fig. 6 or may have been 
replaced with another having a different embossing pattern. It has indeed 
been noticed that by moving from the nested-embossing mode to the tip-to-tip 
embossing mode it is preferable to replace both the embossing cylinders in 
order to use in each case a pattern of tips which is specifically designed for 
the kind of embossing and lamination technique used. For this purpose the 
device of Figs 6 and 7 has been designed in such a way that not only the pair 
of portions 151C of sides 151 are easily disassembled, but also the first 
embossing cylinder 101 can be rapidly disassembled and replaced by means 
of a fast access to bearings 1 59 thereof. 

The new embossing cylinder 1 03' cooperates with a pressure roll 
107' replacing pressure roll 107 (which remains inactive or may be removed). 
The pressure roll 107' is supported by small sides 171 pivoted near seat 165. 
Each small side 171 is connected to the same thrust actuator 115 which in 
the arrangement of Fig. 6 acts on the small sides supporting the laminating 
roll 113. The latter has been removed in order to provide the room necessary 
for the pressure roll 107'. Therefore, in this arrangement the actuator 115 
performs the function of actuator 1 1 of the device shown in Fig. 5, while in the 
arrangement of Fig. 6 said function was performed by actuator 111. 

It should be noted that the embossing cylinder 103' may be 
actually different from cylinder 103 (e.g. it may have a different pattern), or it 
may be the same cylinder 103 arranged in a different position. 
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On the side portions 151D an auxiliary deflecting roll 177 is also 
provided for deflecting the ply V2, whose path is different from the path 
followed in the arrangement of Fig. 6. 

It is understood that the drawing shows only one example provided 
5 solely by way of a practical demonstration of the invention, the forms and 
arrangements of said invention being able to be varied, without thereby 
departing from the scope of the idea underlying the invention itself. The 
presence of any reference numbers in the accompanying claims has the 
purpose of facilitating reading of the claims with reference to the description 
10 and the drawing and does not limit the scope of protection represented by the 
claims. 
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C laim s 

1. A device for embossing and laminating a multiple-ply web 
material, comprising: a first and a second embossing cylinder (1, 3; 101 , 103), 
provided with tips (1P, 3P; 101P, 103), said two embossing cylinders being 
5 arranged with parallel axes (1A, 3A; 101 A, 103A) and adjacent to one another 
so as to form a nip (G) between them and rotating at the same peripheral 
speeds and in opposite directions; a pair of pressure rolls (5, 7; 105, 107), 
each of which co-operates with one of the embossing cylinders; an adhesive 
applicator (17; 117) associated with the first embossing cylinder; and a 
10 laminating roll (13; 113) arranged downstream of the nip (G) between the 
embossing cylinders (1,3; 101 , 103) and cooperating with the first embossing 
cylinder (1; 101); characterized in that 

- the planes (P3, P5; P103, P105) containing the axis (1 A, 3A; 101 A, 103A) of 
each embossing cylinder (1, 3; 101, 103) and the axis (5A, 7A; 105A, 107A) 

15 of the corresponding pressure roll (5, 7; 105, 107) are both inclined with 
respect to the plane (P2; P102) containing the axes (1A, 3A; 101 A, 103A) of 
the embossing cylinders at an angle (a, a') different from 0° and 90°; 

- the angle formed by the plane (P3; P103) containing the axis (1A; 101 A) of 
the first embossing cylinder (1; 101) and the axis (5A; 105A) of respective 

20 pressure roll (5; 105) with the plane (P2; P102) containing the axes (1A, 3A; 
101 A, 103A) of the two embossing cylinders (1, 3; 101, 103) and directed 
towards said nip is greater than 90°; 

- and that the two embossing cylinders (1, 3; 101, 103) may be phase- 
synchronized with each other so as to bring the tips (1P: 101P) of one 

25 embossing cylinder (1; 101) opposite the tips (3P; 103P) of the other 
embossing cylinder (3; 103), or alternatively cause the tips (1P; 101P) of one 
embossing cylinder (1; 101) to engage in between the tips (3P; 103P) of the 
other embossing cylinder (3; 103). 

2. Device as claimed in claim 1, characterized in that the 

30 interaxial distance of the embossing cylinders remains substantially unvaried 
when changing from the configuration where the tips of one embossing 
cylinder correspond to the tips of the other embossing cylinder to the 
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configuration where the tips of one embossing cylinder engage in between 
the tips of the other embossing cylinder or vice versa. 

3. Device as claimed in claim 1 or 2, characterized in that the 
planes (P3, P5) containing the axis (1A, 3) of each embossing cylinder (1, 3) 
and the axis of the corresponding pressure roll (5A, 7A) are inclined in 
directions such as to cause in the two embossing cylinders (1, 3) flexural 
deformations with components coinciding in the plane (P2) containing the 
axes of said embossing cylinders. 

4. Device as claimed in claim 3, characterized in that said 
planes form supplementary angles (a, a*). 

5. Device as claimed in one or more of the preceding claims, 
characterized in that said laminating roll (13) may be brought alternately so as 
to press against the first embossing cylinder (1) or at a distance from it. 

6. Device as claimed in one or more of the preceding claims, 
characterized in that the axes (1 A, 3 A) of the two embossing cylinders (1 , 3) 
are located on a horizontal plane (P2), 

7. Device as claimed in one or more of the preceding claims, 
characterized in that the two pressure rolls (5, 7) are arranged one on top and 
the other underneath the respective embossing cylinders (1,3). 

8. Device as claimed in one or more of the preceding claims, 
characterized in that the plane (P3) containing the axes (1A) of the first 
embossing cylinder (1) and the respective pressure roll (5) form an angle (a') 
of between 95° and 130° and preferably between 95° and 120° with the plane 
containing the axes (1 A, 3A) of the embossing cylinders (1 , 3). 

9. Device as claimed in claim 1 , characterized in that the planes 
(P3, P5) containing the axis (1A, 3A) of each embossing cylinder (1, 3) and 
the axis of the corresponding pressure roll (5A, 7A) form with the plane (P2) 
containing the axes of the embossing cylinders (1, 3) angles (a, a') equal to 
one another. 

10. Device as claimed in claim 9, characterized in that the plane 
(P2) containing the axes (1A, 3A) of the embossing cylinders is inclined with 
respect to the horizontal. 
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1 1 . Device as claimed in one or more of the preceding claims, 
characterized in that the second embossing cylinder (103) is supported by 
sides (151) made up of two portions (151 A, 151C) which can be 
disassembled in order to easily replace said embossing cylinder. 

12. Device as claimed in claim 1 1 , characterized in that the sides 
supporting the second embossing cylinder (1 03) are designed in such a way 
that by disassembling the removable portion (151C) thereof the bearings 
(159) of the first embossing cylinder (101) are made accessible. 

13. Device as claimed in claim 11 or 12, characterized by 
including on the fixed structure (155) seats (163) for the bearings of a pair of 
small sides (161) supporting the laminating roll (113) and seats (165) for 
bearings of a pair of further small sides (171) supporting a third pressure roll 
(107"), said third pressure roll cooperating with the second embossing cylinder 
(103') alternatively to the second pressure roll (107). 

14. Device as claimed in one or more of the preceding claims, 
characterized by including a first pair of disassemblable portions (151 C) of the 
sides (151) supporting the second embossing cylinder (103) and a second 
pair of disassemblable portions (151D) of said sides (151) supporting the 
second embossing cylinder (103), said first and said second pair of 
disassemblable side portions having seats for the bearings of the second 
embossing cylinder (103) arranged at different heights and being usable 
alternatively. 

15. Device as claimed in claim 14, characterized in that said 
second pair of side portions (151D) support an auxiliary deflecting roll (177), 



WO 99/41064 ^ Page 18 of 26 

# • 

WO 99/41064 . . , PCT/IT99/00029 

1/6 



Fie. 1 




WO 99/41064 



Page 19 of 26 




WO 99/41064 



# 



WO 99/41064 



Poge 20 of 26 



PCT/IT99/00029 



FIG. 4 



WQ 99/41064 



m 



WO 99/41064 



Page 21 of 26 



PCT/IT99/00029 




WO 99/41064 



WO 99/41064 



Page 22 of 26 



PCT/IT99/00029 




WO 99/41064 



WO 99/41064 



Page 23 of 26 



PCT/IT99/00029 




WO 99/41064 



INTERNATIONAL SEARCH REPORT 



Poge 24 of 26 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 B31F1/07 



According to International Patent Classification (IPC) or to both national classification and IPC 



Inter >nal Application No 

PCT/IT 99/00029 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 B31F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category J Citation of document, with indication, where appropriate, of the relevant passages 



p.x 

A 
A 



WO 98 53985 A (BIAGIOTTI GUGLIELMO ;PERINI 

FABIO SPA (IT)) 3 December 1998 

see page 2, line 29 - page 3, line 37 

see page 4, Hne 27 - line 35; claims; 

figures 



IT 1 213 842 B (PERINI FINANZIARIA SPA) 

5 January 1990 

cited in the application 

see claims; figures 

EP 0 370 972 A (PERINI FINANZIARIA SPA) 
30 May 1990 

cited in the application 



-/-- 



Relevant to claim No. 



1,2,6-8 

3-5,9-15 
1-15 



| X 1 Fur1hGr documents are listed in the continuation of box C. 



ID 



Patent family members are listed In annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the International 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O- document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the International filing date 
or priority date and not In contact with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&" document member of the same patent family 



Date ol the actual completion of the international search 



27 May 1999 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patent laan 2 
NL - 2280 HV Rljswljk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Form PCT/ISA/210 (second sheet) (July 1992) 



Date of mailing of the International search report 

04/06/1999 



Authorized officer 



Soederberg, J 



page 1 of 2 



WO 99/41064 



# 



Page 25 of 26 



INTERNATIONAL SEARCH REPORT 



C.(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



tntei anal Application No 

PCT/IT 99/00029 



Category 4 Citation of document, with indication, where appropriate, of the relevant passages 



GB 1 225 440 A (PAPER CONVERTING MACHINE 
CO.) 17 March 1971 
cited in the application 

US 3 694 300 A (SMALL RUDOLPH ERNST) 

26 September 1972 

cited In the application 



Form PCT/ISA/210 (continuation of second shoot) (July 19S2) 



Relevant to claim No. 



page 2 of 2 



DRNA1 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inte ional Application No 

PCT/IT 99/00029 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 


9853985 


A 


UJ 


-1 ?- 


-1 OOP. 


T T 
1 1 


r iy /Ul^o 


A 

A 


OA 11 1 Ann 

30-11-1998 
















dl 1 


77Q79QQ 


A 

A 


O A 10 1 AAA 

30-12-1998 


IT 


1213842 


R 
D 






-i oon 
iyyu 


Mnwr 

INUNt 








EP 


0370972 


A 


30- 


-05- 


-1990 


AT 


82191 


T 


15-11-1992 














CA 


2003276 


A,C 


23-05-1990 














nr 
Ut 


CQAAO* 70 


T 
1 


22-10-1998 














to 




T 

1 


16-04-1998 
















OUUOo/ 1 


T 

1 


OA f\C 1 AAO 

30-06-1993 














gp 




T 

1 


Ol A ~1 1 AAA 

31-07-1998 














jp 


1892587 


C 


26-12-1994 














jp 


2182444 


A 


17-07-1990 














IP 


ouioiyo 


D 
D 


OO AO 1 A A Jl 

23-02-1994 














KP 


Q>1 1 aoR 9 


p 
D 


OO 1A 1 A A j1 

^2-10-1994 
















lie 

Uo 


ouyoo^/ 


A 

A 


1 "7 AO 1 A A O 

1/-03-1992 


GB 


1225440 


A 


17- 


-03- 


•1071 


RF 
DC 




A 


A1 Ail 1 A ~7 A 

Ul-04-1970 


















A 

A 


*3rt_0"7 1 fl7rt 














FR 




A 
rt 


1 A— 1 rt— i Q7rt 
10 iu— iy/u 














SE 


363276 


B 


14-01-1974 














US 


3556907 


A 


19-01-1971 


US 


3694300 


A 


26- 


•09- 


1972 


BE 


787144 


A 


01-12-1972 














CA 


970672 


A 


08-07-1975 














DE 


2236445 


A 


08-03-1973 














FR 


2151939 


A 


20-04-1973 














GB 


1378057 


A 


18-12-1974 














OP 


48033161 


A 


08-05-1973 














SE 


373171 


B 


27-01-1975 



Foim PCT/ISA/210 (patent family annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FADED TEXT OR DRAWING 



£J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




P BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 

S 




